A nanomedicine to treat ocular surface inflammation: performance on an experimental dry eye murine model.
MUC5AC is a glycoprotein with gel-forming properties, whose altered expression has been implicated in the pathogenesis of dry eye disease. The aim of our study was to achieve an efficient in vivo transfection of MUC5AC, restore its normal levels in an inflamed ocular surface and determine whether restored MUC5AC levels improve ocular surface inflammation. Cationized gelatin-based nanoparticles (NPs) loaded with a plasmid coding a modified MUC5AC protein (pMUC5AC) were instilled in healthy and experimental dry eye (EDE) mice. MUC5AC expression, clinical signs, corneal fluorescein staining and tear production were evaluated. Ocular specimens were processed for histopathologic evaluation, including goblet cell count and CD4 immunostaining. Neither ocular discomfort nor irritation was observed in vivo after NP treatment. Expression of modified MUC5AC was significantly higher in ocular surface tissue of pMUC5AC-NP-treated animals than that of controls. In healthy mice, pMUC5AC-NPs had no effect on fluorescein staining or tear production. In EDE mice, both parameters significantly improved after pMUC5AC-NP treatment. Anterior eye segment of treated mice showed normal architecture and morphology with lack of remarkable inflammatory changes, and a decrease in CD4+ T-cell infiltration. Thus, pMUC5AC-NPs were well tolerated and able to induce the expression of modified MUC5A in ocular surface tissue, leading to reduction of the inflammation and, consequently improving the associated clinical parameters, such as tear production and fluorescein staining. These results identify a potential application of pMUC5AC-NPs as a new therapeutic modality for the treatment of dry eye disease.